
SAMPLING PLAN

KEYSTONE SANITIATION LANDFILL SITE TDD No. 9605-23
UNION TOWNSHIP, ADAMS COUNTY, PA EPA CONTRACT No. 68-S5-3002

' 1 - - - 1 . 0 INTRODUCTION

On 10 May 1996, the U.S. Environmental Protection Agency (EPA) Region m
Remedial Project Manager (RPM) Christopher Corbett directed the Roy F. Weston,
Inc. (WESTON.), Site Assessment Technical Assistance (SATA) team to provide fish

. tissue samples and a sampling plan for the Keystone Sanitation Landfill National
Priorities List (NPL) Site (Site), in Union Township, Adams County, Pennsylvania.

2.0 SITE DESCRIPTION _____ "-:.:;-: . ' .- • • ______ _____ •• _____

2.1 Location

The Keystone Sanitation Landfill NPL Site is located on 40 acres of rural land
, in Union Township, Adams County, Pennsylvania. The site is approximately -

800 ft. north of the Pennsylvania-Maryland border, east of State Route 97. Fish
tissue from theflH|pandflHBP Ponds will be sampled. The ponds are
located south of the site in Carroll County, Maryland (see Figure 1: Site
Location Map).

2.2 Background

The Site is an mactive landfill owned by the Keystone Sanitation Company.
The landfill operated from 1966 to 1990 and was permitted by the Pennsylvania
Department of Environmental Protection (PADEP) to receive household and
municipal wastes, and certain types of industrial and construction debris. The
landfill was constructed without a liner or leachate collection system. A
treatment system was installed (SATA, 1995) during a Remedial Action.

The Keystone Sanitation Landfill Site was placed on NPL in July 1987. EPA
issued a Record of Decision (ROD) on 30 September 1990 (SATA, 1995).
ROD established the Site remedial design that is to be completed in two phases,
Operable Unit #1 (OUl)and Operable Unit #2 (OU2). OU1 mcluded the
capping of the old landfill area, and the installation of a water treatment system.
Currently, OU1 is 60% complete. OU2 called for an off-site contaminant
migration investigation of the groundwater.

Thirty-six residents are located within a one mile radius of the site.
Approximately 700 residents are located within a five mile radius of the site.

'
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KEYSTONE SANTTIATION LANDFILL SITE TDD No. 9605-23
UNION TOWNSHIP. ADAMS COUNTY. PA_____EPA ̂CONTRACT No. 68-SS-3002

SATA sampled groundwater for thallium in February and June 1994, and in
January and October 1995 (SATA, 1995).

Continuing OU2, the EPA Region ffl Alternative Remedial Contracts Strategy
(ARCS) contractor, Halliburton NUS Corporation, sampled monitoring and
residential wells in January and in the Fall 1995. Lead concentrations were
detected in three of the residential wells sampled. *

3.0 PROJECT DESCRIPTION_____"_________________________

3.1 Objective
- . . , _ . . -

The objective of this sampling event is to collect fish tissue samples from two
ponds located south of the site. Elevated levels of mercury have been detected
in previous sampling events in the area of the landfill and the ponds. Because
mercury accumulates in fish tissue, samples will.be analyzed for mercury.

3.2 Scope of Work -•

.. SATA team members will collect four composite samples of fish from each
pond. Each sample will consist of five fish from the same species. A whole
fish sample and a fish fillet sample will be collected from the top and bottom of
each pond. Sampling locations are listed in Table 1. .

The following table identifies (he proposed sampling locations and their
matrices. .

Table 1
Sample Locations

Sample
Number

Location

Mil I l l iMIMil nl I |
BrP2(F) MM̂ LPond Top
Hrn(W) ifĵ F pond Bottom
BrP4(F) ̂^̂ BfcPond Bottom

ond Bottom
Pond Bottom

Matrix

Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
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KEYSTONE SANITIATION LANDFILL SUE TDD No. 9605-23
UNION TOWNSHIP. ADAMS COUNTY. PA_____EPA CONTRACT No. 68-S5-3002

3.3 Data Use

Analytical results will be incorporated into an ecological risk assessment.

4.0 SAMPLING PROCEDURES_______________________________

4.1 Sample Collection

All sampling activities will be performed between 4 and 5 June 1996 . EPA
approved or SATA Standard Operating Procedures (SOPs) will be utilized
whenever possible. Sample collection activities are summarized below.

4.1.1 Fish Tissue Matrix

Four composite fish samples will be collected from two ponds. The field and
laboratory methods will follow the guidelines outlined in the following:

• A Compendium of Superfund Field Operations Methods (Attachment 1).

• Fish Field and Laboratory Methods for Evaluating the Biological Integrity
of Surface Waters (Attachment 2).

Fish samples will be collected by seining the pond. Electroshock will be
employed in the event that seining is not feasible. Seining may not be
successful if the pond is too deep or the bottom of the pond has a rough
configuration. Collected fish will be identified by class in the field and
measured for total weight and length. Two composite samples from the
game/predator species (i.e., largemouth bass, pumpkinseed, or bluegill) and two
composite samples from the bottom feeder species (i.e., bullhead, catfish, or
carp) will be collected from each pond. The two composite samples from each
group will consist of one whole fish sample and one fillet sample. Depending
on field conditions, the whole fish and fillet fish composite samples will consist
of five fish from the same species. Each sample will contain at least 200 grams
of fish tissue and the smallest fish in the sample will not be less than 75% the
length of the largest fish.

Fish will be individually wrapped in aluminum foil with the dull side in contact
with the fish and be placed in watertight plastic bags with the rest of the
composite sample. The fish will be stored in a cooler with dry ice for shipment
to the laboratory. Sample handling prior to shipment will be minimized and fin
spikes will be sheared to minimize puncturing of the sample bags. Sample
labels will include the site name, the date, the collector's name, the sample
location, the sample identifier, the fish species, the sampling technique, the
sample type (whole or fillet), sex and age (if possible), and comments.

SATA0300431KeySamplingP!an2 3
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KEYSTONE SANITIATION LANDFILL SITE TDD No. 9605-23
UNION TOWNSHIP. ADAMS COUNTY. PA EPA CONTRACT No. 68-S5-3002

Prior to analysis, each composite sample, both whole and fillet, will be
homogenized at the laboratory by atissue grinder called a Bassimatic.

4.2 Sample and Equipment Decontamination

Prior to sampling, the fillet board and table will be rinsed with the local water
supply. Knives will be cleaned with acetone and the table and fillet board will
be wiped with an acetone rinse.; The knives, table and board will then be rinsed
with the local water source or distilled water. The table and knives will be *
rinsed with distilled water between specimens.

5.0 ANALYTICAL PARAMETERS •_______;__________

Table 2 below provides a summary of the matrices to be collected, parameters to be
analyzed, analysis methods, sample containers needed, and detection limits required for
this sampling event.

;Table2
Summary of Analytical Parameters

Sample
Location
BrPl(W)
BrP2(F)
BrP3(W)
BrP4(F)
RuPl(W)
RuP2(F)
RuP3(W)
RuP4(F)

Matrix

Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue

Analytical
Parameter
Mercury
Mercury
Mercury
Mercury
Mercury
Mercury
Mercury
Mercury.

.Test
Method

CLP Protocol*
CLP Protocol*
CLP Protocol*
CLP Protocol*
CLP Protocol*
CLP Protocol*
CLP Protocol*
CLP Protocol*

Preservatives
Used

Freeze <-18°C)
Freeze (-18°C)
Freeze (-18°C)
Freeze (-18°C)
Freeze (-18°C)
Freeze (-18°C)
Freeze (-18°C)
Freeze (-18°C)

Special Detection
Limits Needed

0.05 jig/g (dry weight)
0.05 jig/g (dry weight)
0.05 /ig/g (dry weight)
0.05 /ig/g (dry weight)
0.05 /ig/g (dry weight)
0.05 /tg/g (dry weight)
0.05 /ig/g (dry weight)
0.05 /ig/g (dry weight)

RB Rinsate Blank
W Whole '
F Fillet ' '
*, Specific test method is to be determined. -

6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROCEDURES

This samplmg plan is designed to satisfy the Office of Emergency and Remedial
Response Data Quality Objectives for Superfund, EPA/540/Rr93/078, PB94/963204,
September 1993. Y
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KEYSTONE SANITIATION LANDFILL SITE TDD No. 9605-23
UNION TOWNSHIP. ADAMS COUNTY. PA _____ EPA CONTRACT No. 68-S5-3002

_.' -' . • • •
6.1 Quality Control of Field Activities

This sampling plan is designed to satisfy the Office of Emergency and Remedial
Response Data Quality Objectives Process for Superfund, EPA/540/R-93/
Q78.PB94/963204, September 1993. The SATA Site Leader will be responsible
for ensuring that sample quality and integrity are maintained in accordance with
the SATA Quality Assurance Project Plan, and that sampling labeling and
documentation procedures are performed as described m Section 6.3 of this

* sampling plan. . -i .
i ' * , . . . - '

6.2 Sample Packaging and Storage •

Each fish of the composite sample will be wrapped in heavy-duty aluminum
foil. Each fish will be labeled and fish from the same composite will be placed
hi labelled watertight plastic bags. Each bag will be placed hi a cooler of dry
ice to preserve the samples and sample documents will be affixed to the
underside of each transport container lid. The lid will be sealed with shipping
tape and custody seals will be affixed to the transport container. Transport
containers will be labeled with the origin and destination locations.

Regulations for packaging, marking, labeling, and shipping of hazardous
materials and wastes are promulgated by the U.S. Department of Transportation
(DOT). Air carriers which transport hazardous materials, hi particular, Federal
Express, require compliance with the current International Air Transport
Association (IAT A) Regulations, which applies to shipment and transport of
hazardous materials by air carrier. SATA will follow IATA regulations to
ensure compliance.

6.3 Field QC

Field QC will consist of rinsate blanks and sample documentation as referenced
hi SATA SOP No. 103, Chain of Custody Documentation and SATA SOP
No. 101, Logbook Documentation. Field quality control (QC) for this sampling
event will be provided by a rinsate blanks. Rinsate blanks will be taken to test
for effectiveness of decontamination procedures.

6.4 Laboratory QC

Laboratory QC will consist of all QC stated hi the Contract Laboratory Program
(CLP) Statement of Work (SOW) and include all forms and deliyerables
required by the SOW.

SATA0300431KeySamplingPlan2 5 •
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KEYSTONE SANITIATION LANDHLL SITE TDD No. 9605-23
UNION TOfrNSfflP. ADAMS COUNTY. PA EPA CONTRACT No. 68-S5-3002

6.5 Data Validation '-.*,_;.'

Data validation will be performed by EPA Region IE Central Regional
Laboratory's Quality Assurance Members in accordance with EPA Region ffl
Modifications to the EPA Contract Laboratory Program (CLP) National

. Functional Guidelines f o r Data Review. . ' . . - '

7.0 REPORTS___________','.,, •• ' :______•• • • • ._____________

Information gathered fjrom this sampling event will be compiled into a Trip Report.
The report will include the data collection methods, sample locations, data summary
tables with qualifiers applied during data validation, and a Data Quality Report. The
trip report will be submitted to EPA upon completion.

8.0 LIST OF DELIVERABLES ______________________

The following list of deliverables includes the dates that each will be completed. The
sampling plan/work plan will be completed as soon as possible. The trip report and
data quality report will be completed 15 days after receipt of the analytical data.
Analytical results can be expected approximately a month after the laboratory receives
the samples. Field collection has been scheduled and the samples will be shipped the
day following the sampling event.

TableS
Deliverables and Due Dates

Deliverable
Sampling Plan
Field Collection
Trip Report

Data Quality Report

Due Dates
20 May 1996
4-5 June 1996
22 July 1996
22 July 1996

9.0 REFERENCES

EPA (U.S. Environmental Protection Agency). 1987. Compendium of Superjund Field
Operations Methods. Office of Emergency and Remedial Response, OSWER
Directive 9355.0-14. EPA/540/P-87/001, December.

Klemm, D.J., Q.J. Stober,and J.M, Lazorchak. 1993. Fish Field and Laboratory ,
Methods for Evaluating the Biological Integrity of Surface Waters.
Environmental Monitorinĝ Systems Laboratory. EPA/600/R-92/111, March.

' '
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• •* -. - ,
• - , ' - . ^

SATA (Site Assessment Technical Assistance). 1995. Sampling Plan for Keystone
Sanitation Landfill Site from the October 1995 Sampling Event,, Delran, NJ.
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trtailve data relative to benthic colonization frt areas where substrate conditions may not allow invertebrate
. . colonization or where organisms are scarce, making other collection efforts difficult

* . '. ' ' * ' ' . ' • • /• ' - . ' '

The most common standard samplers are trie muttfplate or Hester-Oendy sampler and the basket
sampler (Exhlbt 12A-5). The muftfpiate sampfer Is positioned (preferabry) In the top meter of water, using

i ) floats and stainless steel cable, for * to 6 weeks. For maximum retentfcxi of orgartsnisdurlr̂  retrieval, tne
' ̂ -S- sampler to placed In a bag or targe dip net whle saw positioned in the water.

• A basket sampler Is a cylindrical basket containing approximatê  30 rocks of equal size. This device is
often used In creeks and rivers where rocks are the preferred habitat for most Invertebrates. Such
samplers are also left In place for 4 to 6 weeks.

Organisms removed from either artWdal substrate are processed using techniques described In Sub-
section £3. •':.-.,.•

• ' . . . ' V " • ' . • ' • ' • '

06. In Situ Bloaway*

During this procedure, locsJ Invertebrate* from' a comparatfvefy dean areat or Invertebrates raised in
laboratories under known conditions are confined In traps and hefd at the site and at a reference site to
determine the acute toxidty ofthe are* of suspected contaniinantt'or to detemiine whether bfoaccomulsr
tlon Is occurring.

•• i . . '' : .. "• . ' "

Approximately 40 to SO organisms such as brvarves Cf crayfish amcttair̂  Then 10 to 15 organisms
are placed hi two cages -one for the test area and one for the reference BTBC If the purpose of thê tû  v
Is to determine btoaccumufatJon, 10 to 15 additional specimens are sacrificed and processed Immediately"
to establish baseline conditions. The test and reference cages are checked on a regular schedule to deter-
mine mortalities. If bkaccumulaUon Is being.studied, 'several specimens are sacrificed at set time Intervals
over the study period. Specimens for analysis are handled and preserved as described In Subsection £3 of
this appendix, > .

07. Miscellaneous Invertebrate Collection Technique*

Aquatic Invertebrate* can be collected In a variety of other ways, depending on the specie* and
habitats being sampled.

Other sampling devices that can be used include garden rakes, pocket knives, buckets, tongs, dip
nets, and hand*. Any of these methods would best.be ijsed for cdlection of orĝ iisrns for tissue anarŷ
and not for ecological surveys since they art difficult loquantlfy.

D. FISH HELD COLLECTION TECHNIQUES

CoflectJon techrtquee for gathering bk̂  btforniatJon on both fresriwâ
dude trawling, seining, hook and line, and In situ btoassayt. BectroshocWng Is used In freshwater systems
onfy.. . , '. '-. •/. , •'. .•• • . . . ,
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01. Trawls

Th<* trawl method of sampling fish consists of dragging an open net through a body of watar •
boat The net is sat at the appropriate operating depth to catch the species of interest This sar
method Is used In large, open-water areas of reservoirs, lakes, river* estuaries, and oceans. Irregula
toms or areas with snags or large debris items ara difficult to sample by trawl. Otter trawls (Exhibit i
va commonly used because they can be operated from a relatively small boat

The otter trawl method Is used to sample bottom species whBe mWwater species are often sampl
a modified otter trawl (beam trawl) system.

' ' ' • ' - . - - ' • , " ' •
Because many pollutants concentrate In sediments, bottom trawling Is useful in collecting orga

that are associated with sediments. This sampling method can b« used to collect specimens for
analysis or for ecological surveys to describe comparative populations (Le* potentially Impacted are
sus reference area). However, there art limitations to using trawta to describe the entire populate
cause some species are able to avddbeing captured in the net .

Otter trawls are composed of two rectangular "otter boards" attached to the forward end of eac»
of the net These boards are used to hold the moon of the net open The opening of the smaller tra
about 16 to 20 fe«t The length of One used to fish the trawl depends on the depth of the body oTT~
The preferred angle on the line Is at least 5 feet of line per foot of depth, The net to a semi-balloon me
shrimp trawl with .73-inch mesh, and a often has an additional liner of,254nch mesh In the end of tf
(cod end) to retain smaller fish. Trie bccom line of the net mouth is a lead line to keep the net flshir
bottom, and the top line includes floats to keep the net open. ' " .

Small trawls can be operated lay two people to * rnedlunwfeed power boat VVh9e the trawt'o
hauled In by hand, a winch is more useful, espedaJh/when the catch ts expected to be large.

The length of time for fishing with the trawl depends on the expected abundance of organisms.
time usually varies from 5 to 1 5 minutes and begins when the net starts flsMng the bottom, After the
hauled back on deck, specimens collected are handed as appropriate for the study program. Ade
discussion of fish handling and preservation tecnnkjuee used to the flekJ to included In Subsection 03
get Rsh Species) of this appendbt.

Other miscellaneous gear Includes IVe jackets, wet-weather gear (even In dry weather), gloves, a
containers to hdd the catch Into for sorting and examlnatkan. Before collecting fish with bottom traw
some Information ts required to determine expected sediment contaminatton levels. Personal protect
gear Is used when necessary.

- - - t ' • . ' . ' . ' ' '

02. Sftctroftshlng
aectrorlshino; ts a freshwater fish sampling method that uses a pulsating direct current

alectroshocker, which stuns fish when the etectrlo current travels through water with a resistance bet
300 ohms and 30,000 ohm* Alternating current (AC) or nonpulaing OC methods are avalaWe but aR.
as desirable becatMhkjlwfleltiTMitstty occurs wfth AC. Putedno OC often gives better results
nonpuWng OC (SmKh-Aoot rtd).

Sectroflshers can readly be lused to collect spedmens for tissue analysis or to obtain populatlc
timateeor ̂̂ other population factors for creeks of ;nnal rivers In ecdogfcal surveys. When using electr
Ing In ecological studies, several factors should be considered. These include size selectivity (Targt
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Exhibit 12A-7
BACKPACK AND jBOAT ELECTROSHOCKEH3
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are more easily stunned than smaller fish); behavioral and habitat preference differences between species:
and water conductivity, temperature, depttCand turbidity. v.

Bectrofishlng In creeks and small rivers can be done with a backpacking model pulsating DC
electroshocker (top of Exhibit 12A-7). The backpacker system includes the eiectroshocker control unit and
a 12-volt battery mounted In a specially designed backpack unit, the anode pole, and the cathode screens.
The circular anode unit Is mounted on a pole, which can be outfitted with a smaH mesh net to capture
stunned fish. Other gear needed Includes a long-handled, fine-mesh dip net to capture fish and a bucket to
hold specimens. Because electroshockers nave a high-voltage output, other Important equipment Includes
nonleaking, chest-high wading boots and nonleaklng rubber electrician's gloves with long cuffs. Life jack-
ets are also worn.

Waters that cannot be waded In can be electroflshed by boat (Exhibft 12A-7). The anode la clamped
rlgtdly ahead of the boat and extendsilnto the water. One person guides the boat with oars or a motor
whHe one or two operators dip stunned flsh. (n waters too deep to wade, larger fish are more often taken
by the boat method rather than by the backpack method. The same safety equipment Is used In boat
electro shocking as for the backpack method. The boat eiectroshocker Is equipped with a 'dead mart*
switch that allows for a quick disconnect of the electrical Impulse V a person falls In the water.

Some knowledge of expected species and their suitable habftat Is helpful in electrcfishing. When
stunned with a OCsystem, a flsh will often be drawn toward the anode. However. In running waters. It can
be swept downstream. Polarized dark glasses can aid In finding stunned flsh. Collected organisms tar-'
placed In a water-filed bucket untl processing can take place. Organisms to be used for tissue analysis
are processed as described In Subsection 05 (Target Fish Species) of thisappendbc.

/ ' ' ''- ."" " ! ' <• ~~ ~ •
" ' ' . . ' • • • • « * i • •

D3. Seining /
Seining involves the use of a long strip of netting hung between a float line and a lead-weighted line

that is pulled through the water either by boat or, In shallow waters, by hand. This method Is most often
used In shallow sandy beach areas In either fresh or saltwater. Beach seining Is a simple sampling method
that can collect fish samples for tissue analysis and can provide sorrie tofbrmatxxi on spedes variabfllty In
ecological studies. Because certain sizes and types of fish can easiy escape a beach seine. its use in
ecological studies to BmfteoV

A small beach seine consists of a nyfbn net equipped wfm cdrit or plastte floats on the top and a lead-
or steel-weighted line on the bottom; The size of the netwi depend on the area to be sampled, but a typt
cd size Is approdrratery 10 rrieters long srid 3 meters deep. Mesh size can vary with the species of Inter*
est Hauling lines are attached to the top and bottom Ones by • short bridle. This type of smaH seine can
be operated by two people. If the water bshaJlow.no boat is needed. One person anchors one side of the
seine on the beach, whle the other deploys the seine through the area to be fished. Both ends are then
pulled on shore aaqutddy aft potato!e. making sure tr«tfte bottom line remains on the bottom. Collected
organisms are processed according to the study plan using techniques as described In Subsection 05 -
Target Fish Spsdes of thisappendbc

04. hoofcandUn*
Rshing with a hook and One Involves the use of a torrf4»eld red or trolling baited hooks or other lures.

WhOe this method b not usually acceptable to ecological surveys, tt to often the best way to obtain a few
specimens for chemical analysis when other methods are not possible. Occasionally, fish freshly caught by

12A-21
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nonstudy-team personnel are used in tissue analysis studies if enough information is known regarding tn*- ^
location of catch. This study can also pro vide information regarding human consumption of local species

05. In Situ Bloasaay

Local fish species can be used In field blbassays In the same manner as was described for macroinver-
tebrates in Subsection C3 of this appendix

Target Flsh Specie*

Before sampling flsh for tissue analysis, the study team identifies possible target species based on the
following: .

• Geographic location
• Available habitat
• Ease ofcapture and Identification j=~
• Poflutfon tolerance . ; -
• useasa sport flsh . . ., _,"..
• Nonmlgratory habits . . • ' ! '

Exhibtt 12A-3 lists possible target species by geographlo location, Whle trout are identified as one of
the preferred target flsh specie*, caution is exercised in using these flsh because In many iraas, especially
in the east trout are stocked on a "put and take* basis; The local agency responsible fc? "-eking can be
contacted to determine when fan «ere stocked In a particular arse, A period of 3 montr̂ - -ansidered to
be the minimum time span for :•• :<2 to acquire a reasonable concentration of ambient * ŝ ts (Freed at
aU1980). • , -

The season during which flsh are collected for tissue analysis Is also an Important consideration. The
spawning season should be avoided whenever possible because flsh are often stressed during this time:
they also have different feeding habits, fat content and respiration rate*, which can Influence pollutant up-
take ano? clearing.

12A-22
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Exhibit 12A4
TARGET FISH SPECIES FOR USE IN TISSUE ANALYSIS

I. TtrgttSptcto (East of Appalachian Mountains)

••Blusgf {f*epomis macrochinu)
Small Mouth Bass (Mtocptcur dolomieui) "Pumpkinseed (JLepomis pbboau)

•""Large Mouth Bass (Mcropunusatmoida) ••Black Crapplt (fomaxis nigromaculatu)
••*Chanrwl Catfish Qctalunu punctaau) ' ••SWpedBaM(Aforon*/araa/ijJ)
"Brown Trout 1$almotrutta) . *Carp(Qprumjca7?K>)
••Rainbow Trout (falmo f&dntrf) •

II. Targtt SptciM (Wnt of Appalaehlan Motmtttnt and Esst of Rocky Mountains)
s ; ? ' . • • , - . • '

***RalnbcwTfout(SWrwfafrdh«rf) **YrtIow Perch (P«n»/to«ecu)
•••Brook Trout ifatttBmufonOnaSs) ••Walleyt (fdxostt&sn vitraun) '.̂
•••Small Mouth B«s(Mdcptmtf A>tom«ui; **81u«gi (L<pomi»iiuicnxAirui>
•**Larg« Mouth Bass iffiaopurauJmoida) *Brown Trout Ifatnotnata)
•••Channsl. Catflsh {fctahtnupunctaaa) *Cup(Cyprmacapio)

III. . Targtt Spte}«s<Wttt of and Including Rocky Mounttfns)-

•**Ralnbow Trou $almogainturi>
•••Brook Trout (SaA«m2uj/ortXOTjfi»>

•CuMhroat Trout QolmoclarU)
••targs Mouth Bass QOcnptgHautmoUat •Brown Trout (y«6iu»«*aa>

•••
**
*

Sourer

12A-23
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S. BIOLOGICAL FIELD SAMPLE PROCESSING AND PRESERVATION
TECHNIQUES

51. : Vegetation .
- • • • • - " . '

Samoles of vegetation collected from the site and Intended for classification ara initially placed in a . .
ridged collector's box Samples should be kept moist and may be refrigerated when the collector returns
to trie laboratory. After Identification, samples may be pressed and mounted for permanent records.

Vegetation samples collected for tissue analysis ara placed In 1-gallon paper bags and labeled, infer-
matton on the label Includes the date, time, weather, collector, plant type, site, identification number, and
proposed analysis*

. The bag Is stapled or dipped shut labeled with the identification numbers, and placed In a larger plas-
tic bag. Several paper bags maybe necessary to collect 30 grams of materlafci gram of plant Bssue can
suffice for most analyses that require the same analytical processing. However, more than 30 grams :
should be taken if multiple testing or other special processing art required. The plastic bag Is then placed
in a cooler with lee, tee packs, or dry tee. Care is Taken to keep coder water from contacting collected
plant material. Samples remain In coders for shipment

EZ Terrestrial Vertebrate* . .__'.'

Once the specimens are collected, organisms to be used fartissue analysis ars kflfed. Each animal' i
described by weight measurement sex and other general Items, AH specimens are photographed. ThV—•/
following tissues can be removed using stainless steel scalpels: muscle and associated fatty deposits
(ifpWs), liver, kidneys; and possibly hair and daw samples for metal analysis. Stomach or crop contents
can be removed and preserved for Wentifl cation. Any anomalies are noted and photographed. Sections
of the anomalous tissues may be taken for analysis. Tissues are immediately wrapped In cleaned
aluminum fol (dufl side in), labeled, and frozen in the flefd using dry Ice. Hair and daw samples are placed
In plastic bags and labeled. Tissue samples are kept frozen until they are delivered to the laboratory. Sur-
gical gloves are used during the dts sectlng process.

63. Aquatic Macrolnvertebrate*

Invertebrates collected for tissue analysis are sorted by species* counted, measured (when ap-
proprtate), and weighed to assure that eacn single sample consists of at least too grams. Crustaceans are
washed using dtstffled water to remove particutate matter, either wrapped In deaned aluminum toi (dull
side in) or placed in Contract Laboratory Program deaned glass vials, labeled, and frozen using dry lea.
Samples are pecked in ice chests and kept frozen untl they are delivered to the laboratory. Bivalve mc4-
lusks are removed from their shells with a stainless steel knife for the examination c* crganochlorine com-
pounds or with a pfastte knife for the examination of metals. Tissues are purged using distilled water,
wrapped In aluminum fol (duffl side In), labeled, and frozen as described above. For organic analysis, or-
ganic-free water and blanks should be employed to document contamination control. Surgical gloves are
worn whfle handling Invertebrate samples. Glove msnuftcturers should be contacted to determine if
gloves are a source of contamination arid, If so, what compounds are typical.
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Exhibit 12A4
FISH PROCESSING PROCEDURES

1 . Wash ffltet board and table with local water supply (river, lake, etc.). Otstfcled water may be used.

2.** dean knrvee with acetone and wipe board and table with acetone fins*. Rinse aH wtth local water
supply or distilled water.

3. Rinse table arriknrvee between spedrnens with distil̂
knife (« above) can be used for each •pedmerv

4. Take ecaleeample |ust posterior of gH and place in scale envelop*
'• " . ' - . ' . - I • . • . , - '!

5. Take weight (kg) and length (mm), and record on data sheet*,

6. Ffflet according to ExWWI12A.11.

7. Wrap fflteta In aluminum fd. and secure wtth 2-lreh matting tapei

.a. lftarge.lndrvJdualy \
b. If smal. combine- '

i : a Label package wtth

a. Date and tin̂ c*coflectkx> and preoanttJon
b. Location (rtver, take, etc.). ^
c. Spedee ' '•.. •'-••;..: '" ;j *
d. Sample number
e. Project number
f. Sarnpler's/Dreparet'enarnei

9. Race hi bag and store (nice chest ¥*h dry teet

••Not*: lvotaM«̂ yN«iran9Ulrte.aMtDMUMlitf«oaine«dandiM«)aneleMt«î

Sourer MleWaanO«p«trMntefNittnll
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Exhibit 12/U10
FISH COLLECTION EQUIPMENT CHECKLIST

RlettaUa (formica top with long legs)
Wrapping tabl* (aluminum, folding)
Fntet knives (1 large and 1 small)
Steel . - -. '
Gear plastic packaging bags
Garbage bags
Flet board$-polycart3onatt
Watarbucket

Garbage pal-6-gallon plastic or wastabaaktt

Procedure forms-finat technique sMn-on or skin-off
Ptastie bag ties' '' ' - \ /
Sdsaora . . • .' ' •
2-lnch masking tap«
Marking pens and pend

Rslvscale envelope

Rsh-spring seal*
RstKneasuring board
Icachests .
Papertowels
Acetone (wash bottl«)«
Dry Ice- . '

Soure*:

12A-M
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'Exhibit 12A-11
PREPARATION OF "STANDARD FILLETS*

. I. M«meutBiMnd*t|«if»
t . ttn««afthtoMreuium(«tU

Ĵ

«nd flnft to ttM to** calwiw.

«M *ta (on «HNr lid* of tf»
dorul fin) from etc taM«ltfw

M<fc» • cut Hot* «» Mly from

pidundt. This cut k nud« «n
both MM of *t ma «nd tfw

flR32'l»'269



exhibit t2A-ia .
STANDARD E01BLH PORTIONS OF SELECTED

SPORT AND COMMERCIAL FISH

Standard gdlbla Portion Common Names Scientific Name

Skln-onFitlet Yeiiowparcn Percaflavescens
(all below to next heading) Wafleya Stuostedtonvitreiim

Saugar Sdzostedioncanadenst
. Largacnbuth bass , MIcmptena salmoidu -

SmaJImoctft ba» Mlaoptenu dolomiad
Btuagft Lepomii maencHinu

Skin-on . Pumpldrwaad Lepomis g&bosus
Rockbasa - Ambtoptttesrupfsois .̂

Fillet Whlta perch Moron* amaicant*
' . Black crappJa> Pomadsnigromaculatus -•

WWtacrappI* Pomads annulate
Greansunflsh * Lepomiseyantilus
Longaaraunflatr - Lepomume%atods -
Wanrwctn- Ltpo.nu gutosut
Suckar famly Catostomida*
UkawnJteflstt Cbregomuduptaformis
Laka trout Saivtiiraunamayciuh
Rainbow troui Salmo gardnai
3rown trout Salmo ousa
Brook trou Salvtlintsfontinalis
SpJak* , SakeSntupoticaBt*
Lakatnaut Satvelimunamaycush
AttantfcjMlmon> Salmo solar
Coho salmon. Oncomynduukisutch
CWnook salmon Oncomynctouttnawyactta
PInks«Jmon> Qncomynchta gortoucha
Stack butthaad̂  ' raalunumtta
Brown buMnaad** Ictaiunan̂ aloaa
Yetfowbullnaad** " IctalununataBs

. Channal catfisn Icutonupunctaau
' Esotmasquinongy

Nortnamplkt Esaxtudus
Round whReffsh) ProsopiumcyKndraeeum

12A-28
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Sourer Mo

Exhibit 12A-U
(continued)

Standard Edible Portion Common Namae Scientific

SMrvoflRIet Lake herring (cbce) CongontaauM
(all Wow to next heading) Chubs (bloater) Congomuhoyi

Carp Cyprvua earpio
Freshwater dnin ApUxUnotuapunniens
Btgmoutti burttJa IctiobuscypmtUus
Burtxt Lota lot*
QuObtck Carpiodtscypmut
Lake sturgeon Atipcistrfulvesceni

Headless, gutted, whole fish Rainbow smeit Omenumordax.

M̂ ^

iM̂ ^

AR32.li27l



number, sampler, and team leader.

E4. FtSft

/̂ "
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SECTION 11

...... SAMPUNa ANl ....._ ....
FOR BIOACCUHUIAT1VE CONTAMINANTS

GUIDELINES FOR FISH SAMPLINa AND TISSUE PREPARATION . v j

11.1 Introductlon--
11.1.1 Sampling of fish and shall fish for b1oaccumulat1ve contaminants has
baan conducted for over 35 years. Host fish sampling for contaminants has
focused on contaminants of local concern, so data results and program
conclusions have not always been comparable. The Issues surrounding
management of chemical contaminants in fish are of Increasing concern for
fishery management, environmental and public health agencies. The
Interdisciplinary rnultlagency problems caused by chemical contaminants
suggests the need for standard sampling protocols. There have been
Inconsistent warnings given to the public by local, state* and federal
regulatory agencies regarding the consumption of sport-̂ lsh. This has been
particularly evident on bodies of water shared by two or more states and on
International waters. The Great Lakes States (Great takes Fish Consumption
Advisory Task Force) and those States and EPA Regions bordering the _,
Mississippi (Mid-America Fish Contaminants Group) and Ohio Rivers (Ohio River""
Valley Water Sanitation Commission) have endeavored to provide consistent .
sampling and advisory Information but a standard protocol has yet to be agreed-
upon. , • .
11.1.2 The application of quantitative risk assessment including hazard
assessment* dose response assessment, exposure assessment and risk ' \ )
characterization functions best with a standardized protocol. The development -—/
of human health fish consumption advisories, whether based on quantitative
risk assessment or some other methodology. Is fundamentally affected by the
proceduresused 1n sampling. This section presents guidance for the sampling
and preparation of fish for contaminant analysis, which 1s a key component of
exposure assessment In quantitative risk assessment.
11.1.3 The purpose and goals of each study should be clearly stated prior to
the Initiation of fish collection for contaminant analysis. One should
consider the overall long-term development of a fish contaminant database In
each jurisdiction. Frequently short term goals have been the only
consideration, where as long term trend assessments may provide a better
understanding of the problem because the long.view Is the only way of gauging
Important changes occurring In water quality.
11.1.4 Various federal, state, and local agendas have responsibilities for
the collection and preparation of fish samples. Thus, numerous collection
protocols are available. Fish sampling for contaminant analysis will often be
Included In other biological surveys to maximize use of the resource and to
minimize costs. It must be recognized that any sample collected represents
the future expenditure of significant dollar amounts by the time a decision Is
reached, and can have significant effects on major sectors of our society.
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ll.l'.S These guidelines present a basic fish sampling protocol designed to
give comparable results between studies. Some'additional requirements are
pointed out which may be needed in special studies where different sizes or
species of fish might be targeted or where special collections for spike
samples-might be needed. A partial discussion of sampling strategy including
statistical concerns can be found in USEPA (1989), which should be reviewed
during any planning effort.; ;
11.2 Site Selection

, • : " ' • ' * ' : . • • • • ' . ' - ' -

11.2.1 Collecting sites should be established according to the specific
requirements of each study. Sites may be designed as short- or long-term
depending on the frequency with which they are sampled. Most sampling designs
for short-term (synoptic) studies will be structured to determine-the extent
of contamination in a water body or a section of a water body. The
determination of contamination gradients extending away from point sources or
industrial/urban areas with point and non-point sources provides Important
information needed to manage contaminant burdens 1n fish. Some sites will be
selected by Individual states to address intrastate needs while other sites
will be selected to address Interstate needs through cooperative programs.
Regardless of the various reasons for site selection, long-term comparability.
is of utmost importance to provide trend Information needed to,.place -=~"
bioaccumualtlve contaminants in perspective.
11.2.2 Sites should be described as sport, commercial, or having both types
of fisheries, and additional sites may be Identified for ecological risk -- .
assessment. Special watershed Information should be Indicated, including ...
urban areas, mining, manufacturing, agriculture, etc., and any known point or :
non-point sources of pollution at or near the site In the watershed.
Additional Information should include average width, depth, and velocity at
the sampling station, description of the substrate, duration of the sampling
effort, and habitat area sampled (e.g., length of stream or area of lake).
Selected water quality measurements (e.g., conductivity, pH, dissolved oxygen,
temperature, etc.) may also be useftfl. It Is becoming routine to collect and
analyze water, sediment and-fish at common stations to gain a more complete
understanding of contaminants in aquatic environments.
11.3 Saaplt Collection
11.3.1 The following three objectives should guide sample collection:
1. Provide comparable datt
2. Utilize sizes and ages of species generally available to

the fishery and»
3. Yield data which will screen for problems that might

Indicate that more Intensive studies are needed. ,
11.3.2 Samples should be obtained at each station from the principal fish
categories. Fish species are grouped by feeding strategy into predators,
omnlvores and bottom feeders. To reduce the number of categories, the

- - - ' • • ' - • . • ' --:V, ••. 2 9 0 . . . . . " . . . • '
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omnivores may be placed with the bottom feeders. USEPA (1990a) sampled 333
sites nationwide at which 119 different species of fish representing 33
taxonomic families of fish were collected. The most frequently sampled
freshwater and marine species in that study are .listed in Table 1.
11.3.3 this national study indicates that of the freshwater species, carp and
largemouth bass were the most frequently sampled and are'the most likely to
provide interstate comparability. The other freshwater species listed may be
selected in a declining order of priority; however, additional less common
species may not be added except in special situations. The diversity of
marine species Is much greater resulting 1n a lack of focus on a limited
number. Additional effort will be needed .to determine which marine species
should receive priority on the Atlantic, Pacific and Gulf Coasts in order to
provide long terra comparative data. T " • ' . ' ,
11.3.4 Cunnlnghara et aK (1990) in a census of statt fish/shell fish
consumption advisory programs found that approximately 60 species of fish and
shellfish are used as the basis for consumption advisories nationwide. The -
leading fish families are the Ictalurldae (catfish), Centrarchldae (sunfish,,'.<•'*..
largemouth and smallmouth bass), Cyprlnldae (carp), and Salmonidae (salmon and
trout). Among shellfish, crustaceans (e.g., blue crab) and molluscs (e.g., ̂
American oyster, soft-shelled clam, and blue mussel) are the most widely used. ^
The criteria most frequently used for collecting fish/shellfish species were:
1) the dominant species harvested for consumption, 2) the most abundant
species and 3) the species representing a specific trophic order.
11.3.5 Consistent sampling of common species over long time periods (several .
years) and large geographic areas will greatly facilitate future trend
analyses. Many species are similar in appearance, and taxonomic
identification must be reliable to prevent mixing species. Under no
circumstance should two or more species be mixed to create a composite sample.
Fish for contaminant analyses may be obtained during studies to determine fish
community structure. The measurement oi multiple parameters (e.g., fish
health condition assessment, histopathological examination, blolndlcators of
stress, etc.) are encouraged on common samples to provide the Information
needed in ecological risk assessment.
11.3.5 Screening studies should endeavor to collect the largest individuals
available. However, more detailed studies should sample the predominant two
or three age classes of the same species in a water body to determine the
relationship between contaminant burden and fish size (age) to provide
information needed for greater risk management flexibility. This Information
could allow the lifting of an advisory on smaller, more abundant sizes of a
contaminated species with lower body burdens If these were important to a
sport fishery.
11.3.7 The frequency, of sampling should be considered In each.study design.
Most long-term monitoring programs will be based on an annual frequency due to
the costs of analysis. However, special studies may require seasonal
sampling. Fish sampled In the fall may tend to have a higher Hpfd content
than those sampled during the spring. Sampling freshwater In the spring may



1. MCOUENCT OF OCCU8RIMCC flOft HESWATE* AND MMIMC SPECIES IN THE KATICNAt. FISH llO»CCU«JUTt<*
STUCT (USEPA, 1990a> ,,, * i > « ̂' " ' ' ' ' '

iottem ftt&r »e«e<yi t(t» Oeeurrtney

Carp' 135
whltt tucktr 32
Chtnntl CatfltK 30
(Ktiorit lucktr 16
Spottwj suektr 10

l«rg«nouth !••* 83
SMllneuth lu» 26uiuy» -.-• •'.-':..: . « . n
Irewt trout 10
Milt* !<•» 10
northern Plkt 6

Cttf f«h «
rwpJ* 7
trout 7

Sitt Oeeurtno-

Hirolind eatf l«lr
Starry flounder
•tut ffth
MtfM ptrdt
Winttr fleundir
Whitt (turgtort

'
Slacken*
Strfpad «utltt
Atlantic croakar*
spot
Spettad taatrour
uaakflah
Shatpahtad , '- 2
Soutltarn floundtr 2
Flathaad Ml* . 2
Atlantic aalam . Z
tad tnappar ' ' ' • ,, '• .". * '
Gizzard shad-
Atlantic cod
Tallow lack
Strlpadba**-
AMrlcan aliad-
Surf iMie •• :' V v - - . •'
Spottaddruii
CravalU jack
ladatrlp* rockf Ith
Suiaar f loundar-
Olaiaond turbo t.
Nornytiaad turtet
locaccio •
Whltt •urfparcd
Quillback rockf Ith
•ra«n reckflati
Coppar rockf Ith -
Amarlcan Ml ;
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find fish more available due to.spawning movements exhibited by spring
spawning species; however, extensive movement may temporarily dislocate fish
from the usual area where they have been exposed to contaminants. The various
methods of collecting fillets (skin-on versus skin-off, belly flap included or
excluded) must be standardized. .A skin-on fillet with bally flap included is
recommended.. A lipid analysis of each sample is required for trend analysis
and model validation, however, lipid content Is not recommended for use in
normalizing the differences among fillet types because it frequently Increases
the variance in the data (NOAA, 1989), Even when considering the
bioaccumulation of lipophilie compounds all of the compound is typically not
stored in the lipid. At any given time additional amounts of the compound
will be found In the cell moisture and the non-llpid tissue. Lipid content
may also provide insight into seasonal changes within species, as well as
identify differences between species used 1n contaminants monitoring.

j • .

11.3.3 Active sampling techniques (electrofishing, trawling, seining, etc.)
are preferred over passive capture techniques (gill nets, trammel nets, etc.)
however, the latter can be used as long as the gear is checked on a frequent
basis to avoid sample deterioration. Species that are difficult to collect
may be obtained from a commercial fisherman, but only when the collector
accompanies the fisherman to verify the time and place of capture. Following,,.
collection, fish should be placed on wet ice In clean coolers prior to ,"~
processing. Pish should be either processed within 24 hours or frozen within•_
24 hours for later processing If Immediate processing is not possible. If
analyses of fish eggs or internal organs are required, a sample size of at
least 20 grams is required.
11.3.9 Composite samples of three to ten fish (same species) are recommended
for each of the predator and bottom feeder categories based on the variability
of contaminant concentration In fish at the site. The number of
fish/composite selected should remain constant over time and space for each
species monitored. Composites are used to reduce the cost of analysis per
fish; however, It must be recognized that statistical manipulation of the data
is compromised when individual values are not determined. The smallest size
fish In a composite should equal 75% of the total length of the largest fish
in a composite, e.g., if the largest is 400 mm, the smallest should not be
less than 300 mm. Replicate composite samples may be added as needed to meet
statistical requirements; (USEPA, 1989) however, the cost of additional
samples will quickly become a factor. The most Important sport and/or
commercial species in each feeding strategy group should be used for analysis.
Composite samples can be collected for either fillet analysis (human health
risk assessments) or for whole body analysis (ecological risk assessments and
worst case monitoring). fcuH (̂ ĵU. \W& t#&* 100\ il toot s'ô tt&ta

' IA aw*«Vu:fc*.a»»»»A»»> &V. rifu&Ata* \u-\\ A.N*v\k11.3.10 When a study is planned, 1t 1s not certain that the quantity of each-
species indicated for analysis can be obtained especially If the water body
has had little or no prior sampling activity. In order to meet both the human
health and ecological requirements a sample of a sport fish species and a
bottom feeder species Is needed. The sport fish species Is usually filleted
and the data used for human health risk assessment.- The whole body analysis
of bottom feeder species is used both for Initial "worst case* monitoring and
for ecological risk assessment.
: - ' •'" - • ••••' .. •' 293. - ,' •-• ' ' ' '
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11.3,11 If fish are not abundant or detailed comparisons with other
parameters-are desired, (it may be possible to do-a reconstructed analysis
(Figure 1) on a single species either sport fish or bottom feeder. To do a
reconstructed analysis, the fish are filleted and the remainder of the carcass
is saved for analysis. The contaminant concentrations in both the fillet and
remaining carcass portions can then be added together to estimate the whole
body concentration. A lipid analysis must be performed on both the fillet and
remaining .carcass, to allow normalization of the contaminant concentrations in
both samples. A reconstructed analysis may be performed on either single fish
or composite fish samples, however, the data may be more reliable if single
fish are analyzed. .,--'•
11.3.12 Sediment samples can sometimes Indicate a "hot spot* and can be
helpful In determining the source(s) of contamination or the zones of
deposition. However, sediment samples cannot be used as a substitute for fish
collections, but both can provide complimentary data.
11.4. Sample Preparation For Organic Contaainants in Tissue
11.4.1 Collection Precautions
11.4.1.1 In the field, sources of tissue contamination include sampling gearT
boats and motors, grease from ship winches or cables, engine exhaust, dust,
and ice used for cooling. Efforts should be made to minimize handling and to
avoid sources of contamination. 1 For'example, to avoid contamination from ice,

.the whole samples (e.g., molluscs in shell, whole fish) should be wrapped in -*
^luminum foil, placed in watertight plastic bags, and Immediately cooled In a

covered ice chest. Many sources of contamination can be avoided by resecting
(i.e., surgically removing) tissue in a controlled environment (e.g., a
laboratory). Organisms should not be frozen prior to resection If analyses
will be conducted on only selected tissues (e.g., internal organs) because
freezing may cause Internal organs to rupture and contaminate other tissue.
If organisms are eviscerated In the field, the remaining tissue may be wrapped
as described above and frozen. Tissue sample collection and preparation
requirements are summarized In Table 2 (Puget Sound Estuary Program, 1989).
11.4.2 Processing
11.4.2.1 To avoid cross-contamination, all equipment used in sample handling
should be thoroughly cleaned before each sample Is processed. All Instruments
must be of a material that can be easily cleaned (e.g., stainless steel,
anodized aluminum*, or borosilicate glass). Before the next sample is
processed, Instruments should be washed with a detergent solution, rinsed with
tap water, rinsed In Isopropanol, and finally rinsed with organic free
distilled water. Work surfaces should be cleaned with Isopropanol,. washed
with distilled water and allowed to dry completely.
11.4.2.2 The removal of biological tissues should be carried out by or under
the supervision of ah experienced biologist. Tissue should be removed with
clean stainless steel or quartz instruments (except for external surfaces).
The specimens should come Into contact with precleaned glass surfaces only.
Polypropylene and polyethylene (plastic) surfaces and implements are a

• -: '•••' .'• . ,. '''•••'. 294 . ' ' •' . -.
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potential sourca of contamination and should not be used. To control
contamination when resecting tissue, technicians should use separate sets of
utensils for removing outer tissue and for resecting tissue for analysis.
11.4.3 Preparation of Composite Fillet Samples

. • ; - f . . • . • • .
11.4.3.1 For fish-samples, special care must be taken to avoid contaminating
targeted tissues (especially muscle) with slime and/or adhering sediment from
the fish exterior (skin) during resection. The proper handling 1n the
preparation of fish tissue samples to decrease the likelihood of contamination
cannot be over emphasized. To reduce variation In sample preparation and
handling, samples should be prepared In the laboratory rather than In the
field. However, 1f no laboratory Isavailable, field preparation Is
acceptable If portable tables are used, dust and exhausts are avoided and
proper decontamination procedures are followed. Regardless of where
preparation occurs, the following subsections should be followed to insure
quality fillet samples:
11.4.3.2 To Initiate processing, each fish Is measured (total or fork length)
to the nearest tenth of a centimeter, weighed (nearest gram) and external
condition noted. A few scales should be removed .from each fish for age and
growth analysis. This presents an excellent opportunity-to systematically
evaluate each fish using the Fish Health and Condition Assessment Methods
(Section 10). Fish ara scaled (or skinned: catfish) and filleted carefully,
removing bones, to gat all of tha edible portion flesh. -
11.4.3.3 A fillet Includes the flesh tissue and skin from head to tall ,
beginning at tha mid-dorsal Una from the left* side of each fish and Including
tha belly flap. Tha fillet should not ba trimmed to remove fatty tissue along
the lateral Una or bally flap. A comparable fillet can ba obtained from tha
right side of tha fish and can be composited with tha left fillet, kept
separata for duplicate quality assurance analysis, analyzed for different
compounds or archived. Each right and left fillet should ba weighed
individually, recorded and Individually wrapped In clean aluminum foil.
11.4.3.4 Cara must ba exercised not to punctura any of the Internal organs.
If tha body cavity Is entered, rinse tha fillet with distilled water. Fish
sex and condition of Internal organs are determined during or after filleting.
This sk1n-on fillet deviates from tha' skin-off fillets analyzed 1n tha
National Fish Bfoaccumulation Study (USEPA 1990a), however, skin-on Is
recommended.because It Is believed that this Is tha way most sport anglers
prepare their fillets. The Issue of skin-on versus skin-off fillets differs
greatly among jurisdictions (Hesse, 1990) and is far from settled, however,
the above recommendations appear to be the preferred method unless tha species.
specificity Is Increased 1n future guidelines.

\ ' • - . " ' •
11.4.3.5 Filleting should ba conducted on cutting boards covered with heavy
duty aluminum foil, which 1s changed between composite samples. Knives, fish
sealers, measurement boards, scales, etc. should be cleaned with reagent/
grada Isopropanol, followed by a rinse with distilled.water between each
composite sample. .

'•• ' . • ' . '-•. 297 ' •-' • - '

AR32I*2'83



11.4.3.6 Because of the low limits of detection for many environmental
analyses,.clean field and laboratory procedures,^ especially important.
Sample contamination can occur during any stage of collection, handling,
storage or analyses. Potential contaminant sources must be known and steps
taken to minimize or eliminate them. ' , •
11.4.3.7 Large sheets of heavy duty aluminum foil should be used to carefully
fold and completely wrap the fillet samples. When filling out 1.0. labels use
pencil or waterproof marker and place the foil wrapped sample in a secured
plastic bag.
11.4.4 Storage
11.4.4.1 Recommended holding tines for frozen tissue samples have not been
established by USEPA, but a maximum 1 year holding tin* Is suggested. For
extended sample storage, precautions should be taken to prevent desiccation.
National Institute For Standards and Technology is testing the effects of
long-term storage of tissues at temperatures of Ifquid mtrogen(-120° to -
190°C). At a minimum, the samples should be kept frozen at -20°C until
extraction. This will slow biological decomposition of the sample and
decrease loss of moisture. Liquid associated with the sample when thawed must
be maintained as part of the sample because the lipld tends to separate fro«=~
the tissue. Storage of samples should remain under the control of the sample
collector until relinquished to the analytical laboratory.

• ' ' ' ' . ' . • . ' » ' . • " • - • •

11.4.4.2 Whole fish may be frozen and stored If no resection of Internal
organs or fillets will be conducted and the ultimate analysis Is whole body. *
However, if resection of fillets or organs Is required, these tissues should^ •
be removed prior to freezing and can be stored frozen In appropriate
individual containers. The tissues may then be ground and homogenized at a
later date and refrozen 1ri sample packets for shipment on dry ice to the
analytical laboratory(s).

*?1 • _, • . •••̂ .;,. :.•,,-'• ;. ; . - '. '

11.4.4.3 It Is frequently necessary to ship whole fish, fillets or
homogenized tissue samples over.long distances to an analytical laboratory.
To avoid sample deterioration, it is recommended that all samples be frozen
solid prior to shipment. The frozen and logged samples should be wrapped In
newspaper to provide additional insulation for the samples which are shipped
in well sealed Insulated containers with an appropriate quantity of dry ice.
The quantity of dry Ice should be. sufficient to eliminate any defrosting of
the samples during the time of priority transport. However, in the event that
a delay occurs in transit, these recommendations will provide some assurance
that the samples will %rrfve in usable condition. Under no circumstances
should unfrozen* tissue be shipped either with or without dry ice because the
quality of the sample cannot be assured. . .
11.4.5 Tissue Preparation
11.4.5.1 Organic contaminants are not evenly distributed throughout
biological tissue, especially in fish. This Is also true for fish fillets.
Therefore, to obtain a homogenous sample, the whole fish or the whole fillet
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weigh duplicate-1 gm portions into culture tubas'.with screw cips. Analyze
immediately or store In a freezer.
11.5 Sample Preparation For Metal Contaminants In Tissue
•11.5.1 Collection Precautions '
11.5.1.1 The major difficulty In trace metal analyses of tissue samples 1$ !
controlling contamination of the sample after collection. In the field,
sources of contamination Include sampling gear, grease from winches or cables, ;
engine exhaust, dust, or Ice used for cooling. Care must be taken during
handling to avoid these and any other possible sources of contamination. For :
example, during sampling the ship should be. positioned such that the engine
exhausts do not fall on deck. To avoid contamination from melting Ice, the
samples should be placed In watertight plastic bags.
rt*u-\.N>- - **** ̂ x̂̂ j/̂ Ĵ tAvK (V>N«Xv>. Ŵ . "̂

11.S.I.2 Sample resection and any subsampling of the organisms should be
carried out In a controlled environment (e.g., dust-free room). In most
cases, this requires that the organisms be transported on Ice to a laboratory
rather than being resected 1n the field. It 1s recommended that whole
organisms not be frozen prior to resection If analyses will be conducted only __
on selected tissues, because freezing may cause Internal organs to rupture and"* "'
contaminate other tissue. If organisms are eviscerated In the field, the
remaining tissue (e.g., muscle) may be wrapped as described above and frozen
(Puget Sound Estuary Program, 1986). .

- ' - • . ' , ' ' • " * ' •**•••
11.5.1.3 Resection Is best performed under 'clean room" conditions. The
"clean room* should have positive pressure and filtered air and also be '"' v J
entirely metal-free and Isolated from all samples high In contaminants (e.g., \-*
hazardous waste). At a minimum, care should be taken to avoid contamination
from dust, Instruments, and all materials that may contact the samples. The
best equipment to use for trace metal analyses Is made of quartz, TFE •
(tatrafluoroethylene), polypropylene, or polyethylene. Stainless steel that
1s resistant to corrosion may be used If necessary. Corrosion-resistant
stainless steel 1s not magnetic, and thus can be distinguished from other -
stainless steels with a magnet. Stainless steel scalpels have been found not
to contaminate mussel samples (Stephenson et al., 1979). However, low s
concentrations of heavy metals In other biological tissues (e.g., fish muscle)
may be contaminated significantly by any exposure to stainless steel. Quartz
utensils are ideal but expensive. To control contamination when resecting
tissue, separate sets of utensils should be used for removing outer tissue and
for removing tissue for analysis. , For bench liners and bottles, boroslllcate ;
glass would be preferred over plastic If trace organic analyses are to be .
performed on the same sample. ,
11.S.I.4 Resection should be conducted by or under the supervision of a ;
competent biologist. Special care must be taken to avoid contaminating target '
tissues (especially muscle) with slime and/or adhering sediment from the fish
exterior (skin) during resection. The procedure previously outlined for the '
preparation of fillet samples should generally be followed. Unless
specifically sought as a sample, the dark muscle tissue that may exist In the
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vicinity of the lateral; line should not be separate^-from the light muscle
tissue that constitutes the rest of the muscle tissue1 mass.

, . . , . . ' . . . , • . . . :
. ' - . • • • ' • ' ' ' • . • • ' . • • • ' .
11.5.1.5 Prior to use, utensils and bottles should be thoroughly cleaned with
a detergent solution, rinsed with tap water, soaked In acid, and then rinsed
with metal-free water. For quartz,'TFE, or glass containers, use 1+1 HN(L
1+1 HC1* or aqua real a (3 parts cone. HC1•* 1 part cone HNO.) for soaking.
For plastic material, use 1+1 HNO, or 1+1 KC1. Reliable soaking conditions
are 24 h at 70°C (APHA, 1989; 1992). Oo not use chromic add for cleaning any
materials. Adds used should be at least reagent grade. For metal parts,
clean as stated for glass or plastic, except omit the acid soak step. If
trace organic analyses are to be performed on the same samples, final rinsing
with methylene chloride Is'acceptable.
11.5.1.6 Sample size requirements can vary with tissue type (e.g., liver or
muscle) and detection limit requirements. In general,, a minimum sample size
of 6 g (wet weight) Is required for the analysis of all priority pollutant
metals. To allow for duplicates, spikes, and required reanalysis, a sample
size of SO g (wet weight) is recommended. Samples can be stored in glass,
TFE, or high-strength polyethylene jars. .
11.5.2 Processing -
11.5.2.1 Samples should be frozen after resectionand kept at -20°C.
Although specific holding times have not been recommended by USEPA, a maximum
holding time of 6 months (except for mercury samples* which should be held a
maximum of 28 days) would be consistent with that for water samples.

v ' . ' ' • ' ' ' " . " " , .
U.S.2.2 When a sample Is thawed, the associated liquid should be maintained
as a part of the sample. This liquid will contain llpid material. To avoid
loss of moisture from the sample* partially thawed samples should be
homogenized. Homogenlzers used to grind the tissue should have tantalum or
titanium parts rather than Stainless steel parts. Stainless steel blades used
during homogenlration have been found to be a source of nickel and
chromium contamination. Some trace metal contamination during processing
cannot be avoided and it is therefore necessary to determine and control the
amount of contamination introduced during processing. Contamination can be
monitored by Introducing a dry ice blank into the blender and analyzing the
chips.
11.5.2.3 To avoid trace metal contamination during processing the preferred
method Is to proceed to a chemical digestion process which minimizes or
eliminates resection* horaogenlration, or grinding. Chemical digestion is best
limited to specific organ tissues from large fish or to smaller sized whole
fish.
11.6 Identification of CoaposUe Whole F1sh or Fillet Samples
11.6.1 Composite whole fish samples will be made up of three to ten fish with
any deviation In number clearly Identified. The limitation on the variance
between Individual fish in each composite will be as previously described.
The length and weight of each fish must be recorded. The same field
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Information should be provided as described abdtfe for both fillet and/or whole
body composite samples. The same handling precautions as described above
should be followed for either organic or trace metal contaminants. Spines on
whole fish should be sheared to minimize puncturing the sample packaging.
11.5.2 The following information should be Included on the field/lab fora for
each sample collected:
U.S.2.1 Project Name
11.6.2.2 Station Code (if applicable)• •' ' • ' '
11.6.2.3 Date ' ' • • . - . '
11.6.2.4 Collector's Name
11.6.2.5 Sampling location (river mile arid/or other specific

information relating to local landmarks)
.11.6.2.6 Latitude and Longitude
11.6.2.7 Water body name . , :' ~~ '
11.6.2.3 Sampling technique(s), i.e. 230 vac electroflshing

apparatus* hoop nets, etc. •
4" .

11.6.2.9 Fish species ^
11.6.2.10 Individual lengths and weights of fish In sample

- 11.6.2.11- Sample type (Whole or Fillet)
11.5.2.12_ Individual fillet weights (whether left or right)

.• . - • • . . ' * - . '

11.5.2.13 Comments or Unusual Conditions, i.e., tumors, sores,
fin rot, blind, etc.

11.7 Chaln-of-Custody Procedures (USEPA, 1990ei USEPA, 1991)
Also See Section 2, Quality Assurance and Quality Control.

11.7.1 All samples should be kept In a secure (.locked) area to avoid legal
complications In- administrative proceedings. Transportation of the samples
must be coordinated between the agency responsible for the field collection
and the agency responsible for analytical work. Uhen custody of the samples
1s transferred, the following checks should be implemented:
11.7.1.1 AIT transfers should be properly relinquished to ensure chaln-of-
custody. Transfers should be recorded on a form separate from the field data
sheet. The chaln-of-custody form should Include the sample Identification
number(s). Custody tags must be used and numbered In sequence (If possible).
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11.7.1.2 The field data sheet should stay with the?sample until it is logged
in by the analytical laboratory.
11.7.1.3 Samples can be shipped and chain-of-custody maintained as long as

.1) shipping containers are sealed with custody tape.
11.7.1.4 Samples should remain frozen until they are prepared for analysis.
Shipping with dry ice 1s recommended.
11.7.1.5 The laboratory's receiving agent should initial the field data sheet
and affix the date of sample receipt. Depending on administrative need, a
copy of this form (with Initials and date of sample receipt plainly visible)
may be required by the lab agency's central office.
11.8 Conclusion:
11.8.1 This protocol only addresses the steps to be considered in field
sampling fish and sample preparation for human health fish consumption
advisories and ecological risk assessment. Additional protocols must be
followed to carry out the appropriate analytical chemistry and the risk
assessment/management requirements leading to an actl.on. These additional
protocols were beyond the scope of this assignment.
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